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Description 

This invention relates to a novel and unique 
implantable delivery dispenser. More particularly, 
the invention relates to an improvement in an im- 
plantable delivery dispenser comprising a phar- 
maceutical^ acceptable vehicle for storing and for 
delivering a beneficial agent at a substantially con- 
trolled rate to an animal or human environment of 
use. 

Implants for delivering a beneficial agent such 
as a drug are known to the prior art in Remington's 
Pharmaceutical Sciences 14th Ed., pp1714-17, 
(1970) published by the Mack Publishing Com- 
pany. Generally, the implants known to the prior art 
comprise a nonerodible matrix, an erodible matrix, 
or a capsule. More specifically, the nonerodible 
matrix implant comprises a drug dispersed in a 
polymer. A drug is released, when the matrix im- 
plant is in an aqueous biological environment, by 
diffusing from the implant, or the drug is leached 
from the implant. This implant initially releases a 
drug at a constant rate followed by a rate that 
declines over time. An erodible implant generally 
comprises a drug dispersed in a polymer that 
dissolves or erodes in body fluids. As this implant 
loses its physical and chemical integrity, it exhibits 
an accompanying decrease in the rate of drug 
delivery over time. Capsule implants are made with 
an erodible or a nonerodible wall, and in the former 
manufacture it releases the drug instantly, and in 
the latter it releases the drug in a declining rate 
over time. 

In view of the above presentation, it will be 
self-evident to those versed in the implant art that a 
pressing need exists for an implant which is 
biocompatible and releases a beneficial agent at a 
constant and predetermined rate over time. The 
need exists for an implant manufactured as an 
implantable dispenser useful for deliverying, for 
example, steroids, peptides and other agents which 
would benefit a host therapeutically from long dura- 
tion implantation. It will be appreciated that if a 
novel implantable delivery dispenser is made avail- 
able that possesses the kinetic ability to deliver a 
beneficial agent at a controlled rate over time, such 
an implantable delivery dispenser would have a 
practical application in the fields of human and 
veterinary medicine. 

Our United States Patent Specification No. 
4855141 relates to an osmotic delivery device in- 
tended to be use with beneficial agents which are 
sensitive to aqueous biological fluids or other fluid 
externally of the delivery device which may be 
adversely affected by fluid imbided into the com- 
partment that contacts the beneficial agent during 
operation of the device, that is to say prior to, or 
during dispensing from the delivery device itself. 



Beneficial agents that are affected in this way in- 
clude proteins and peptides. 

Our United States Patent Specification No. 
4855141 relates to an implantable dispenser for 

5 delivering a beneficial agent to an animal or hu- 
man, the implantable dispenser comprising a wall 
in at least part comprising a Semi-permeable com- 
position, an internal lumen, a composition that in- 
creases in volume and contacted by fluid in the 

ro lumen, an exit port in the wall that connects with 
the exterior of the implantable dispenser and a 
pharmaceutical^ active non-aqueous formulation in 
the lumen, the arrangement being such that in the 
environment of use the said composition contacts 

75 biologic fluid entering the lumen and expand to 
reduce the space available by the pharmaceutical 
acceptable composition and to expel the sane from 
said exit port at a controlled rate. Such a dispenser 
is hereinafter referred to as "an implant dispenser 

20 of the kind described". 

This invention is particularly concerned with the 
dispensing of beneficial agents which are difficult 
to deliver, sensitive to acid and alkaline environ- 
ments and/or exhibit low solubility in aqueous me- 

25 dia. To be effective in an implanted dispenser it is 
essential that the beneficial agent should be 
present in the greatest possible concentration or 
amount commensurate with an acceptable size of 
dispenser for implanting in the environment of use. 

30 A particular objective of the present invention is to 
provide a constant agent delivery pattern over a 
prolonged period of time. 

Accordingly, in view of the above presentation 
it is an immediate object of this invention to pro- 

35 vide an implantable delivery dispenser for admin- 
istering a beneficial agent, and which implantable 
delivery dispenser overcomes the limitations asso- 
ciated with the prior art. 

Another object of the invention is to provide an 

40 implantable delivery dispenser that is biocompati- 
ble and releases a beneficial agent at a predeter- 
mined constant rate over time. 

Another object of the invention is to provide an 
implantable delivery system for delivering a benefi- 
ts cial agent to a human or to a veterinary host with 
the implantable dispenser releasing the beneficial 
agent at a rate controlled by the dispenser and, 
when the release is terminated abruptly, the im- 
plantable dispenser leaves a minimal agent residue 

50 in the dispenser and in the host. 

Another object of the invention is to provide an 
implantable dispenser that can be manufactured by 
standard manufacturing techniques for delivering in 
vivo a beneficial agent, such as a drug, that is 

55 difficult to deliver and now can be delivered by the 
implantable dispenser of this invention in 
therapeutically effective amounts over time. 
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Another object of the invention is to provide an 
implantable delivery dispenser that is implantable 
using simple injection techniques and does not 
require extensive surgery for its placement in a 
biological tissue. 

Another object of the invention is to provide an 
implantable dispenser comprising a pharmaceutic 
cally acceptable vehicle, which vehicle comprises 
at least one of a drug and an oil; a drug, an oil and 
a cosolvent; and a drug, an oil, a cosolvent and a 
polymer that imparts gel properties to the oil and 
cosolvent thereby providing a vehicle that effects a 
constant drug delivery pattern over a prolonged 
period of time. 

Another object of the invention is to provide an 
implantable dispenser comprising a pharmaceuti- 
cal^ acceptable vehicle comprising biocompatible 
oils and oil gellants. 

Another object of the invention is to provide an 
implant dispenser that can be placed under the 
skin, or in the muscle of a ruminant animal, for 
releasing an effective amount of a beneficial agent 
for causing the animal to gain weight at a greater 
than normal rate. 

Another object of the invention is to provide an 
implant dispenser for synchronizing estrus in a 
female animal. 

Another object of the invention is to provide an 
implant dispenser for dispensing a steriod for es- 
trus suppression with an accompanying weight gain 
in the animal. 

Another object of the invention is to provide an 
implant dispenser for delivering a drug to livestock, 
including cattle, swine and pigs, over time, and 
wherein the implant dispenser is shaped, sized and 
adapted for implanting in the muscle tissues of an 
animal for delivering the drug over a broad range 
of dosage delivery rates according to predeter- 
mined time release patterns. 

Another object of the invention is to provide an 
implant that is compact in size and shaped for 
easy placement within the lumen of a trocar, or 
within similar implanting instruments that are limit- 
ed in dimensions and, consequently, reduce trau- 
ma and discomfort to a receiving animal. 

Another object of the invention is to provide an 
implant shaped at one of its ends in a conical or 
spherical shape for reducing the force necessary to 
push the implant into an implant receiving site, 
thereby reducing the incidence of tissue damage 
and the incidence of damage to the implant, there- 
by enhancing the process of implantation. 

In accordance with one aspect of the present 
invention there is provided an implant dispenser of 
the kind described characterised in that the for- 
mulation of beneficial agent comprises:- 
(a) a beneficial agent; and 



(b) a pharmaceutical^ acceptable carrier for 
said agent comprising an oil carrier and a poly- 
mer gellant to impart gel properties to said oil 
carrier. 

5 The invention also includes the presence of a 

co-solvent which may serve to assist the solubility 
and high concentration of the beneficial agent in 
the formulation. 

In one aspect of the invention the pharmaceuti- 

70 cally acceptable carrier comprises a nontoxic ani- 
mal, fruit, marine, mineral, plant, silicone, nut, syl- 
van or vegetable oil carrier for the beneficial agent; 
and an olefin, condensation or silicone polymer 
gellant that imparts gel properties to the oil carrier, 

is and which implantable dispenser delivers the bene- 
ficial formulation at a controlled rate over time. 

According to one aspect of the present inven- 
tion the oil carrier comprises animal, fruit, marine, 
mineral, nut, plant, sylvan and vegetable oils and in 

20 particular, oils of herring, whale, babosal, almond, 
peanut, sesame, caster, cotton seed, olive, palm, 
rape seed, corn, soya bean, eucalptus and tung oil. 
The oil may also comprise a silicone fluid and 
particularly useful are commercially available sili- 

25 cone fluids available in a range of viscosities from 
1 to 100,000 centistokes. In a particular aspect of 
the present invention, silicon fluids comprising 
dimethyl silicon fluid, methylphenylsiloxylsilicone 
fluid, diphenylsiloxylsilicone fluid, methylvinylsilox- 

30 ysilicone fluid, methyltrifluropropylsilicone fluid, 
polydimethylsiloxane fluid, polydiethylsiloxane, 
polymethylisopropylsiloxane. 

In accordance with a further aspect of the 
present invention the oil may be present in an 

35 amount of 35 to 90 wt% of the formulation, typi- 
cally 40 to 70 wt%. 

The cosolvent may be a solvent that blends 
with the oil and serves to assist the solution of the 
beneficial agent in the formulation. Typical co-sol- 

40 vents are esters of saturated monocarboxylic acids, 
saturated dicarboxylic acids and unsaturated al- 
iphatic acid where the ester of the acid comprises 
an alkyl group of 1 to 20 carbon atoms or an aryl 
group of 6 carbon atoms substituted with an alkyl 

45 group of 1 to 6 carbon atoms. The cosolvent may 
be present in an amount of up to 40% by weight 
and in accordance with a particular aspect of the 
present invention, may be present in an amount of 
5 to 35 wt%. 

so The polymer gellant may comprise olefin poly- 
mers, vinyl polymers, cellulosic polymers and or- 
ganosilicone polymers. Ethylenevinyl ester 
copolymers may be employed and in a particular 
aspect of the present invention a vinyl ester con- 

55 tent of such a copolymer will be within the range of 
4% to 80% and have a melt index of 0.1 to 1000 
grams per 10 minutes. Such ester copolymers 
preferably have a density within the range of 0.120 
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to 1.25. In ethylenevinyl ester copolymers a portion 
of the acyloxy groups of the copolymer can be 
hydrolyzed to alcohol groups In an amount of 10% 
to 60%. 

In a particular embodiment of the present in- 
vention the amount of polymer gellant is 0.5 to 
40% by weight. 

Typical beneficial agents used in the dispenser 
of the present invention are dromostanolone, 
dromostanolone propionate, chlormadinone, chlor- 
madinone acetate, dimethisterone, ethisterone, 
hydroxyprogesterone, norgestomet and other nor- 
steroids such as norethindrone, norgesterone, nor- 
thylodrel, norgestrel, noregestrienone, and nor- 
gestoniel; melengestrol acetate, estradiol, 17a-ac- 
etoxy-1 10-methyl-19-norpregn-4-ene-3,2O-dione, 3- 
(3-oxo-1 1 0, 1 3£-dialkl-1 7£-hydroxygon-4-en-1 7a- 
yl)propionic acid-lactone, 3-(3-oxo-110 methyl-170- 
hydroxyestr-4-en-17a-yl)-propionic acid lactone, 
11,13/5 -dialkyl-17 lower alkyl-17 lower alkyl-gon-4- 
en-3 one, 19- norpregn-4-ene-3,20-dione, oxytocin, 
vasopressin, adrenocorticotropic hormone, epider- 
mal growth factor, prolactin, luliberin, luteinizing 
hormone releasing factor, growth hormone releas- 
ing factor, insulin, somatostatin, glucagon, inter- 
feron, gastrin, tetragastrin, pentagastrin, 
urogestrone, secretin, calcitonin, enkephalins, en- 
dorphins, angiotensins, renin, bradykinin, 
bacitracins, polymyxins, colistins, tyrocidin, 
gramicidines, synthetic analogues, modifications 
and pharmaceutically-active fragments of polypep- 
tides, monoclonal antibodies, soluble vaccines, 
somatropin, somatotropin, cosyntropin, 
gonadotropins, chorionic gonadotropin, thyrotropin 
releasing hormone, thyroid stimulating hormone, 
pancreozymin and enkephalins. 

Following is a description by way of example 
only and with reference to the accompanying 
drawings of methods of carrying the invention 
into effect. 

Figure 1 is a view of an implantable delivery 
dispenser provided by the invention for deliver- 
ing a beneficial agent to an animal. Figure 2 is 
an opened view of the implantable dispenser of 
Figure 1 through 2-2 of Figure 1, for illustrating 
one structural embodiment of the implant pro- 
vided by the invention. 

Figure 3 is an opened view of the implant dis- 
penser which illustrates another embodiment of 
the dispenser adapted for delivering a steroid, 
peptide or other drug to livestock. Figure 4 is an 
opened view of the implant dispenser illustrating 
the dispenser comprising an exterior coat; 
Rgure 5 is an opened view of the implant dis- 
penser illustrating the dispenser comprising an 
exterior coat around the entire exterior surface 
of the dispenser; and, 



Figure 6 is an opened view of the implant dis- 
penser provided by the invention, which opened 
view depicts the dispenser comprising the inter- 
nal components in a bilayered arrangement at 
5 the beginning of the delivery period. 

In the drawing figures and in the specification, 
like parts in related drawings are identified by like 
numbers. The terms appearing earlier in the speci- 
fication and in the description of the drawings, as 
/o well as embodiments thereof, are further detailed 
elsewhere in the disclosure. 

DETAILED DISCLOSURE OF DRAWING FIGURES 

;5 Turning now to the drawing figures in detail, 
which drawing figures are examples of various im- 
plantable delivery dispensers provided by the in- 
vention, and which examples are not to be con- 
strued as limiting the invention, one example of an 

20 implantable delivery dispenser is seen in Figure 1 
and identified by the number 10. In Figure 1, the 
implantable dispenser comprises a body 1 1 , which 
body 11 comprises a wail 12. Wall 12 surrounds an 
internal compartment, not seen in Figure 1. Implant 

25 dispenser 10 comprises at least one passageway 
1 3 for delivering a beneficial agent formulation from 
implant dispenser 10. In Figure 1, in the embodi- 
ment illustrated, implant dispenser 10 comprises a 
domed-shaped lead end 9 and a simitar domed- 

$0 shaped rear end 8 for aiding in placing implant 
dispenser 10 in an animal host. In an optional 
embodiment not seen, implant dispenser 10 can be 
manufactured with flat ends 8 and 9, or other 
shaped ends. 

35 Implant dispenser 10, as seen in drawing figure 
1 , can be used for administering a beneficial agent 
including a drug in many applications. For exam- 
ple, implant dispenser 10 can be used for (1) 
administering a beneficial agent directly to body 

40 tissues, when an orally administered agent does 
not show sufficient activity in the gastrointestinal 
tract, and implant 16 exhibits unexpected results 
when administering the beneficial agent directly to 
tissues, for (2) administering a beneficial agent 

45 over a prolonged period of time up to 210 days or 
longer, for (3) administering at a substantially con- 
stant rate a beneficial agent for better control of 
beneficial agent administration, for (4) administer- 
ing a beneficial agent from the implantable dis- 

50 penser that is implanted using simple injection 
techniques that do not require surgery, for (5) ad- 
ministering a beneficial agent by an implant dis- 
penser that exhibits abrupt termination of agent 
release obviating the need to remove the dispens- 

55 er, for (6) administering less beneficial agent to 
achieve improved results such as, weight gain, 
estrus suppression, or the like, for (7) administering 
different beneficial agents for producing different 
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results such as, unexpectedly superior weight gain 
in animals, for estrus suppression in heifers accom- 
panied by weight gain, and the like, for (8) implant- 
ing an implantable dispenser that does not require 
protective measure, and for (9) administering a 
beneficial agent from the implanted dispenser 
when the beneficial agent is sensitive to acid and 
to alkaline environments. 

Drawing figure 2 depicts implant 10 in opened 
view through 2-2 of implant dispenser 10 as seen 
in Figure 1. Implant dispenser 10 of Figure 2 com- 
prises body 11, wail 12, lead end 9, trailing end 8 
and exit passageway 13. Wall 12 surrounds and 
defines an internal compartment 14. Wall 12, in a 
presently preferred embodiment, comprises a wall- 
forming composition that is permeable to the pas- 
sage of aqueous and biological fluids and it is 
substantially impermeable to the passage of a 
beneficial agent 15 and other ingredients contained 
in implant dispenser 10. Wall 12, in another em- 
bodiment, comprises at least in part a wall-forming 
composition permeable to the passage of aqueous- 
type fluids. Wall 12 is permeable in total or in part 
for making available external aqueous-type fluid to 
an expandable composition housed in compartment 

14. Lead end 9 and trailing end 8 can be made 
continuous with wall 12 or, in another manufacture 
lead end 9 and trailing end 8 can be made sepa- 
rately of the same or of a different composition that 
are fixed or releasably joined to wall 12. In one 
presently preferred manufacture, trailing end 8 
comprises a composition permeable to the pas- 
sage of an exterior fluid for making it available to 
an expandable driving composition 19 in compart- 
ment 14. Wall 12, and ends 9 and 8, optionally 
comprise a wall-forming composition which is a 
means for increasing or for decreasing the per- 
meability of wall 12 and ends 9 and 8 to the 
passage of an external fluid. Wall 12 optionally 
comprises a non-toxic plasticizer that imparts flexi- 
bility and workability to wall 12. Wall 12, ends 9 
and 8 are essentially non-toxic, and they maintain 
their physical and chemical integrity during the 
beneficial agent delivery period. 

Internal compartment 14 of implant 10 com- 
prises a beneficial agent formulation. The beneficial 
agent formulation comprises (a) a beneficially ac- 
tive agent 15 identified by dots, (b) a pharmaceuti- 
cal^ acceptable oil 16 identified by horizontal 
dashes, (c) a pharmaceutical ly acceptable polymer 
17 identified by vertical lines, which polymer is a 
gellant for oil 16, and (d) a cosolvent 18 identified 
by half circles. The three components, oil 16, 
cosolvent 18 and polymer 17 are used separately 
or in combination to provide a pharmaceutical^ 
acceptable carrier or vehicle for beneficial agent 

15. The oil and the cosolvent 18 are used by the 
present invention to enhance significantly the solu- 



bility and a high concentration of beneficial agent 
15 in a pharmaceutically acceptable non-aqueous 
vehicle. The cosolvent also is a permeation enhan- 
cer that aids in the absorption and penetration of 

5 beneficial agent 15 into a biological tissue. As the 
gellant polymer imparts dispensable properties to 
the pharmaceutical vehicle it increases the solubil- 
ity of a beneficial agent that exhibits a low solubility 
in an aqueous media; it aids in filling and manufac- 

io turing the implant; it assists in increasing the con- 
centration of a beneficial* agent in implant 10; and it 
acts as gellant so vehicle has a high viscosity. 

Implant 10 as seen in drawing figure 2, com- 
prises a layer 21 positioned between the beneficial 

75 agent composition 15 and a push driving composi- 
tion 19. Layer 21 comprises a composition that is 
substantially impermeable to the passage of fluids, 
oils and agents, and it serves to substantially pre- 
vent the passage of beneficial agent 15 into push 

20 composition 19. Layer 21 insures that as push 
force generated by composition 19 is applied 
against beneficial agent 15. Push composition 19 
comprises a hydrogel that imbibes, absorbs and 
expands when contacted by fluid that enters the 

25 implant thereby pushing against composition 15 
and displacing it from implant 10. In another manu- 
facture, push composition 19 comprises an os- 
magent 20 that imbibes fluid and forms a solution 
that increases in volume which pushes composition 

30 15 from implant 10. Also, in another optional em- 
bodiment, push composition 19 comprises a 
hydrogel and an osmagent 20 that act together for 
displacing beneficial agent 15 from implant 10. 
Drawing figure 3 illustrates an opened view of 

35 another embodiment of the implantable dispenser 

10. In drawing figure 3, implant 10 comprises body 

11, wall 12, exit passageway 13, compartment 14, 
beneficial agent 15, oil 16, gellant 17, cosolvent 18, 
push composition 19, osmagent 20, and fluid im- 

40 pervious push transferring layer 21 . In drawing fig- 
ure 3, implant 10 comprises a lead or head cap 9 
that closes lead end 9 of wall 12. Implant 10 
comprises an end cap 8 adapted to close the end 
of wall 12. Caps 9 and 8 can be made by injection 

45 molding, pressing, or the like into a shape that 
engages and closes the lead and end of wall 12. 
End cap 8, in a presently preferred manufacture, is 
permeable to the passage of water and biological 
fluids. 

50 Drawing figure 4 illustrates another implant 10 

provided by the invention. In drawing figure 4, 
implant 10 comprises lead end 9, rear end 8, body 
11, wall 12, exit port 13, compartment 14, benefi- 
cial agent 15, oil 16, gellant polymer 17, cosolvent 

55 18, push transmitting layer 21, push composition 
19 and osmagent 20. In drawing figure 4, implant 
10 comprises an outer coat 22 that covers a major 
area of wall 12, particularly the wall area that sur- 
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rounds the beneficial composition 15. Coat 22, in 
the embodiment illustrated, is in contact with the 
complete exterior surface of wall 12, except for rear 
end 8, which rear end 8 permits the passage of 
aqueous fluids into push composition 19. Accom- 
panying figure 4a, in another embodiment, illus- 
trates dispenser 10 wherein coat 22 surrounds the 
complete exterior surface of wall 12, with the pro- 
viso that coat 22 is semipermeable in at least the 
area adjacent to end cap 8 and allows for the 
passage of exterior fluid into end cap 8. In another 
manufacture not shown, coat 22 is in contact with 
the exterior surface of wall 12 that corresponds to 
the interior area occupied by the beneficial agent 
composition. In this embodiment, coat 22 com- 
prises a composition impermeable to the passage 
of an exterior aqueous fluid, also in this embodi- 
ment the exterior surface of wall 12 that corre- 
sponds to the internal area occupied by push com- 
position 19 can be (a) coated with a coating com- 
position permeable to fluid for making fluid avail- 
able to wall 12, or the exterior surface correspond- 
ing to the push member 19 can (b) remain free of 
the exterior coat 22, thereby making fluid available 
to the exterior surface of wall 12. 

Drawing figure 6 illustrates another implant dis- 
penser 10 and is seen in opened section. In draw- 
ing figure 5, implant dispenser 10 is manufactured 
as in drawing figures 1 to 4, except for the absence 
of layer 21. In drawing figure 5, implant dispenser 
10 is manufactured without layer 21, when benefi- 
cial agent composition 15 and push composition 19 
independently comprise materials that are incom- 
patible and exhibit a minimum tendency to mix with 
each other. 

The implant dispenser 10 of Figures 1 through 
6 can be manufactured for delivering numerous 
beneficial agents, including drugs, at a controlled 
rate to a biological environment, such as a warm- 
blooded animal, including humans and livestock. 
The implant provides for high loading of a benefi- 
cial agent, and for its delivery in therapeutically 
effective amounts over time. Figures 1 through 6 
are illustrative of various implants that can be made 
according to this invention. In one presently pre- 
ferred manufacture, the implant is made having a 
cylinder shape with hemisphere ends. In another 
preferred manufacture the implant is made with 
conical ends for ease of implantation into a sub- 
cutaneous space. The implant, in one manufacture 
for example, can comprise a cylindrical implant 
having a length of from about 0.5 cm to 8 cm. 
Preferably the implant is from 2 cm to 4 cm in 
length, and in a more presently preferred embodi- 
ment from about 2.5 cm to 3.5 cm in length. The 
diameter of the implant is about 2 mm to 20 mm, 
with a more presently preferred diameter of about 
3 mm to 5 mm. The thickness of the coating 22 



applied to the exterior surface of the implant 10 is 
generally 0.01 mm to 8 mm and, in a presently 
preferred embodiment it comprises thicknesses of 
about 0.05 mm to 0.5 mm, 0.25 mm to 2 mm, and 

5 the like. It is additionally to be understood, the 
implants described herein are not to be limiting, as 
the implant can take a wide variety of shapes, sizes 
and forms adapted for delivering beneficial agents 
to an environment of use. For example, the im- 

w plants can be made for delivering a beneficial 
agent to buccal, muscle, subcutaneous and like 
tissue receiving areas. 

The implants can be implanted into implant 
receiving tissue by using an implanter. Generally, 

75 an implanter comprises a tubular member with a 
central longitudinal axial bore, a pointed elongated 
annular concavely bevelled implanting end and an 
implant charging end. The implanting and the 
charging ends communicate through the bore. A 

20 plunger, adapted to be removably inserted in the 
bore, is designed for slidable movement therein for 
applying the necessary force for implanting an im- 
plant. Implanters for introducing a therapeutic im- 
plant into the body of an animal for providing 

25 uniform release of a drug over a long period of 
time are known in U.S. Pat. Nos. 3,921,632 and 
4,451 ,254, and the documents cited therein. 

DISCLOSURE OF MODES OF PERFORMING THE 
30 INVENTION 

In accordance with the practice of this inven- 
tion it now has been discovered that implant dis- 
penser 10 can be made with a wall 12 that sur- 

35 rounds compartment 14. Wall 12 comprises materi- 
als that do not adversely affect the beneficial agent, 
the pharmaceutical^ acceptable oil, the pharma- 
ceutical^ acceptable polymer, the expandable driv- 
ing member, the cosolvent and other ingredients in 

40 compartment 14, a host, and the like. Wall 12, in 
one preferred manufacture comprises a semiper- 
meable composition that controls fluid flux into 
implant 10. In another preferred embodiment wall 
12 comprises at least in part a semipermeable 

45 composition that controls fluid flux, with the remain- 
ing part substantially impermeable to the passage 
of fluid. Wall 12 in another embodiment comprises 
a semipermeable composition and means for aid- 
ing in regulating the fluid flux of wall 12. In an 

so optional embodiment, wall 12 comprises a non- 
toxic plasticizer for imparting manufacturing prop- 
erties to wall 12. 

The semipermeable composition of wall 12 is 
permeable to the passage of external fluids such 

55 as water and biological fluids, and it is substantially 
impermeable to the passage of beneficial agents, 
osmagents, osmopolymers, and the like. Typical 
semipermeable materials for forming wail 12 are, in 
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one presently preferred embodiment, a member 
selected from the group consisting of a cellulose 
ester, a cellulose ether, or a cellulose ester-ether. 
The cellulose polymers have a degree of substitu- 
tion, D.S., on the anhydroglucose unit from greater 
than 0 up to 3 inclusive. By, "degree of substitu- 
tion," we mean the average number of hydroxy I 
groups originally present on the anhydroglucose 
unit comprising the cellulose polymers that are 
replaced by a substituting group. Representative 
materials include, but are not limited to, a member 
selected from the group consisting of a cellulose 
acylate; cellulose diacylate; cellulose triacylate; cel- 
lulose acetate; cellulose diacetate; cellulose 
triacetate; mono-, di-, and tricellulose alkanylates; 
mono-, di-, and tricellulose aroylates, and the like. 
Exemplary cellulosic polymers include cellulose 
acetate having a D.S. up to 1 and an acetyl content 
up to 21%; cellulose acetate having an acetyl con- 
tent of 32% to 39.8%; cellulose acetate having a 
D.S. of 1 to 2 and an acetyl content of 21% to 
35%; cellulose acetate having a D.S. of 2 to 3 and 
an acetyl content of 35% to 44.8%, and the like. 
More specific cellulosic polymers include cellulose 
propionate having a D.S. of 1.8 and a propionyl 
content of 39.2% to 45% and a hydroxy I content of 
2.8% to 5.4%; cellulose acetate butyrate having a 
D.S. of 1.8, an acetyl content of 13% to 15% and a 
butyryl content of 34% to 39%; cellulose acetate 
butyrate having an acetyl content of 2 to 29%, a 
butyryl content of 17% to 53% and a hydroxyl 
content of 0.5% to 1.7%; cellulose acetate butyrate 
having a D.S. of 1.8, an acetyl content of 4% and a 
butyryl content of 51%; cellulose triacylate having 
a D.S. of 2.9 to 3 such as cellulose trivalerate, 
cellulose trilaurate, cellulose tripalmitate, cellulose 
trisuccinate, and cellulose trioctanoate; cellulose 
diacylate having a D.S. of 2.2 to 2.6 such as 
cellulose disuccinate, cellulose dipalmitate, cellu- 
lose dioctanoate, and cellulose dipentate; coesters 
of cellulose such as cellulose acetate butyrate and 
cellulose acetate propionate, and the like. The 
amount of a semipermeable cellulosic polymer 
presently preferred in wall 12 is about 35 to 100 
weight percent (wt%). 

Wall 12, in another manufacture, comprises a 
composition comprising a cellulose polymer and an 
acrylate polymer. The cellulosic polymer comprises 
at least one cellulosic polymer selected from the 
above disclosed cellulosic polymers. The acrylate 
polymer comprises at least one member selected 
from the group consisting of polymethacrylate; 
polymethylmethacrylate; polyhydroxyethyl- 
methacrylate; polysulfoxymethylethylmethacrylate; 
poly(dimethylaminoethylmethacrylate); poly- 
(hydroxypropylmethacrylate); polyacrylates com- 
prising a monoester of acrylic or methacrylic acid 
with a Afunctional alcohol comprising an esterfiable 



hydroxyl group and a hydrophilic functional group, 
poly(ethylthio)ethylmethacrylate, poly- 
(ethylsulphinyl)ethylmethacrylate, and the like. Wall 
12, in this embodiment, comprises from 15% to 

5 80% of a cellulose polymer, from 15% to 80% of 
an acrylate polymer, and from 0% to 35% of a 
plasticizer, with the amount of all wall-forming in- 
gredients equal to 100 wt%. The polymers dis- 
closed herein are known to the prior art in Hand- 

jo book of Common Polymers , by Scott and Roff, 
published by CRC Press, Cleveland, OH; in U.S. 
Pat. Nos. 3,553,174 and 4,085,264; in G.B. Pat. 
Nos. 1,205,764; 1,205,765 and 1,205,769; and in J. 
Pharm. Sci. . Vol. 68, No. 7, pp 860-62, (1979). 

75 Wall 12 optionally comprises a non-toxic plasti- 
cizer. Representative plasticizers for forming wall 
12 comprise plasticizers that lower the temperature 
of the second-order phase transition of wall 12, or 
the elastic modulus of wall 12, also, plasticizers 

20 that increase the workability of wail 12 and its 
flexibility. Plasticizers operable for the present pur- 
chase comprise straight chain and branched plasti- 
cizers, cyclic plasticizers, acrylic plasticizers, and 
heterocyclic plasticizers. Representative plasticiz- 

25 ers comprise a member selected from the group 
consisting of phthalate. phosphate, citrate, adipate, 
tartrate, sebacate. succinate, glycolate, glycerolate, 
benzoate, myristate, sulfonamide, and halogenated 
plasticizers. 

30 Representative specific plasticizers comprise 

dialkyl phthalate, dicycloalkyl phthalate, diaryl 
phthalate, dimethyl phthalate, dipropyl phthalate, 
di(2-ethylhexyl) phthalate, diisopropyl phthalate; al- 
kyl phosphate, aryl phosphate, tributyl phosphate; 

35 trioctyl phosphate, tricresyl phosphate, and 
triphenyl phosphate, alkyl citrate, citrate esters, 
tributyl citrate, trimethyl citrate, triethyl citrate, and 
acetyl triethyl citrate; alkyl adipates such as dioctyl 
adipate, diethyl adipate and di(2-methoxyethyl)-ad- 

40 ipate; dialkyl tartrates such as diethyl tartrate, and 
butyl tartrate; alkyl sebacates such as diethyl 
sebacate, dipropyl sebacate and dionyl sebacate; 
alkyl succinates such as diethyl succinate and 
dimethyl succinate; alkylglycolates; alkyl 

45 glycerolates; glycol esters; glycerol esters such as 
glycerol diacetate, glycerol triacetate, glycerol 
monolactate diacetate, methyl phthalyl ethyl 
glycolate, and the like. 

Plasticizers can be selected for blending with 

so the wall forming materials by selecting plasticizers 
that have a high degree of solvent power for the 
materials; are compatible with the materials over 
both the processing and use temperature range; 
exhibit permanence as seen by its strong tendency 

55 to remain in the plasticized wall, both in storage 
and in the biological environment of use; imparts 
flexibility to the material, and are non-toxic to ani- 
mals, mammals, humans, avians, fishes and rep- 
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tiles. Procedures for selecting a plasticizer having 
the described characteristics are disclosed in the 
Encyclopedia of Polymer Sciences and Technol- 
ogy , Vol. 10, pp 228-306, (1969), published by 
John Wiley & Sons, Inc. Also, a detailed descrip- 
tion pertaining to the measurement of plasticizer 
properties including solvent parameters and com- 
patibility, such as the Hildebrand solubility param- 
eter, the Flory-Huggins interaction parameter, and 
the cohesive-energy density, CED, parameters are 
disclosed in "Plasticization and Plasticizer Pro- 
cesses," Advances in Chemistry , Series 48, Chapt. 
1, pp 1-26, (1965), published by the American 
Chemical Society, and in U.S. Pat. No. 4,077,407. 

The fluid flux through a wall polymeric com- 
position can be measured by techniques known to 
the art. One technique that has been found to be 
eminently well suited to the art is to cast or hot 
press a film of the material to a thickness in the 
range of .0254 mm to 1.524 mm. The film is used 
as a barrier between a fluid source and a container 
initially free of fluid. Then, by measuring the vol- 
ume of fluid that passed through a film of known 
area and thickness, the flux is easily ascertained by 
standard techniques known to the art as recorded 
in J. Pharm. Sci. , Vol. 52, No. 12, (1963) pp 1145- 
49 and ibid., Vol. 53, No. 7, (1964) pp 798-802; 
ibid. Vol. 54, No. 10, (1965) pp 1459-64; ibid., Vol. 
55, No. 8, (1966) pp 840-43 and Vol. 55, No. 11, 
(1966) pp 1224-39 (II, III, IV); Encyl. Polymer Sci: 
Technol. , Vol. 5, (1966) pp 65-82 and ibid. Vol. 9, 
(1968) pp 794-807, and the references cited there- 
in; in U.S. Pat. Nos. 3,845,480; 3,845,761 and 
3,896,819. Walls that exhibit a fluid permeability of 
10~ 6 to 10" 1 (cc.mil/cm 2 . hr atm) can be used for 
the purpose of this invention. The polymers are 
known to the art in the Handbook of Common 
Polymers , by J. R. Scott and W. J. Roff, (1971), 
published by CRC Press, Cleveland, OH. 

Coat 22, in the manufacture where it is in 
contact with the exterior surface of wall 12, covers 
an area essentially equal to the area occupied by 
the beneficial agent composition in the compart- 
ment and it comprises, in this manufacture, a poly- 
meric composition that substantially restricts or to- 
tally prevents the passage of an exterior fluid 
present in the environment from entering compart- 
ment 14. Polymeric compositions useful for forming 
coat 22 comprise olefin polymers, vinyl polymers, 
addition polymers, condensation polymers, coac- 
tivation polymers, coordination polymers and rub- 
ber polymers. Representative polymers include flu- 
id restricting polyethylene, polytetrafluroethylene, 
polycarbonate, polystyrene, polyamide, polyflormal- 
dehyde, polymelamine formaldehyde, polysulfone, 
styrene-butadiene rubber, fluid impermeable poly- 
urethane, high density polyisobutylene, high den- 
sity polypropylene, polyvinyl chloride, and the like. 



Coat 22 in a presently preferred manufacture is a 
coat-forming composition comprising cellulose ace- 
tate butyrate, polymethyl methacrylate and tributyl 
citrate; cellulose acetate butyrate, polymethyl 

5 methacrylate and dioctyl adipate; cellulose acetate 
propionate, polymethyl methacrylate and trioctyl 
phosphate; and the like. Coat 22 can be applied 
using organic solvents, which solvents are vacuum 
stripped from the coat to leave a dry coat. The 

70 polymers can be used additionally for forming end 
cap 9 of implant 10. The permeability of water 
through a polymer used for manufacturing coat 22, 
which is a fluid barrier, can be measured by follow- 
ing the techniques disclosed in Handbook of Com- 

75 mon Polymers , by J. R. Scott and W. J. Roff, 
Section 64, (1971) published by CRC Press, Cleve- 
land, OH. 

The pharmaceutical^ acceptable oils used for 
formulating the carrier comprise naturally occurring 

20 and synthetic oils. The oils comprise a member 
selected from the group consisting essentially of 
organic and inorganic oils such as animal, fruit, 
marine, mineral, nut, plant, sylvan, and vegetable 
oils. Examples of specific oils comprises a member 

25 selected from the group consisting of herring, 
whale, babasau, almond, peanut, sesame, castor, 
cottonseed, olive, palm, rapseed, corn, soybean, 
eucalyptus, and tung oil. In another embodiment, 
the oil comprises a silicone fluid. The silicone fluids 

30 are commercially available in a range of viscosities 
from 1 to 100,000 centistokes, or higher. Repre- 
sentative silicone fluids comprise a member se- 
lected from the group consisting of dimethyl- 
silicone fluid, methylphenylsiloxyisilicone fluid, 

35 diphenylsiloxylsilicone fluid, methylvinylsiloxyl- 
silicone fluid, methyltrifluropropylsilicone fluid, 
polydimethylsiloxane fluid, polydiethylsiloxane, 
polymethylisopropylsiloxane, and the like. The 
amount of pharmaceutical^ acceptable fluid 

40 present in compartment 14 of implant 10 is about 
35 to 90 wt%, and more preferably about 40 to 70 
wt%. 

The pharmaceutical ly acceptable cosolvent that 
homogeneously blends with the oil for formulating 

45 the pharmaceutical^ acceptable vehicle comprise 
a member selected from the group consisting of 
esters of saturated monocarboxylic acids, saturated 
dicarboxylic acids, and unsaturated aliphatic acid 
wherein the ester of the acid comprises an alkyl 

so group of 1 to 20 carbons or an aryl of 6 carbon 
atoms substituted with an alkyl group of 1 to 6 
carbons. Representative cosolvents comprise a 
member selected from the group consisting of 
butyl stearate, stearyl stearate, propyl stearate, 

55 isopropyl stearate, 2-ethylhexyl stearate, myristyl 
stearate, decyl stearate. benzyl stearate, butyl pal- 
mitate, cetyl palmitate, 2-ethylhexyl palmitate, 
isopropyl palmitate, butyl laurate, isopropyl laurate, 
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hexyl laurate, cetyl laurate, isopropyl myristate, 
butyl myristate, myristyl myristate, laury! myristate, 
isoamyl myristate, decyl oleate, di-isopropyl ad- 
ipate, di-2-ethylhexyl adipate, di-n-butyl sebacate, 
di-2-ethylhexyl sebacate, di-isopropyl sebacate, 
isopropyl linoleate, cetyl lactate, lauryl lactate, 
myristyl lactate, decyl oleate, isodecyl oleate, and 
the like. The concentration of cosolvent when used 
in implant dispenser 10 is from 0 to 40 wt%, more 
frequently from 5 to 35 wt%. 

The pharmaceutical^ acceptable polymer 17 
that imparts gel properties to the pharmaceutical^ 
acceptable vehicle for substantially keeping a 
beneficial agent 15 homogeneously or heteroge- 
neously blended or suspended in the pharmaceuti- 
cal oil or cosolvent comprises a member selected 
from the group consisting of olefin polymers, vinyl 
polymers, condensation polymers, addition poly- 
mers, cellulosic polymers, organo-silicon polymers, 
and the like. In one presently preferred embodi- 
ment, the pharmaceutical^ acceptable polymer 17 
comprises an ethylene-vinyl ester copolymer, such 
as ethylene-vinyl formate copolymer, ethylene-vinyl 
acetate copolymer, ethylene-vinyl hexanoate 
copolymer, ethylene-vinyl propionate copolymer, 
ethylene-vinyl pentanoate copolymer, ethylene-vi- 
nyl isopropylate copolymer, ethylene-vinyl dia- 
cetate copolymer, ethylene-vinyl tertbutylacetate 
copolymer, ethylene-vinyl phenylacetate 
copolymer, ethylene-vinyl benzoate copolymer, and 
the like. In its broadest aspect, the present inven- 
tion contemplates the use of ethylene-vinyl ester 
copolymers comprising a vinyl ester content of 
about 4% to 80%, a melt index of about 0.1 to 
1000 grams per ten minutes, and a density of 
0.120 to 1.25. Also, a portion of the acyloxy groups 
of the copolymer can be hydrolyzed to alcohol 
groups. The percentage of units hydrolyzed to vinyl 
alcohol units is about 10% to 60%. The phar- 
maceutical^ acceptable polymers can be in the 
implant in pharmaceutical! y acceptable forms such 
as solid, crystalline, microcrystalline, particle, gran- 
ule, powder, and the like. The amount of phar- 
maceutical^ acceptable polymer in the- implant 
generally is about 0.5 to 40 wt%. The polymers are 
commercially available. Exemplary techniques for 
their preparations are described in U.S. Pat. Nos. 
2,200,429; 2,396,785; 2,947,735, and 4,188,951; in 
British Pat. Nos. 569,927 and 582,093; and in Cry- 
stalline Olefin Polymers , Part II, Editors Raff and 
Doak, (1964) pp 261-66, published by Interscience 
Publishers, NY; and, exemplary hydrolysis proce- 
dures are set forth in U.S. Pat. Nos. 2,386,347; 
2,399,653; 3,386,978, and 3,494,908. 

The beneficial agent present in the implant 10 
comprises beneficial drugs for producing an in- 
tended, beneficial effect. For example, the benefi- 
cial agent that can be administered by the implant 



dispenser comprise drugs that act on synaptic and 
neuroeffector sites, drugs that act on the central 
nervous system, autocoids, antiinflammatory, an- 
algesic, antipyretic, antibiotics, germicides, and the 

s like. In a more presently preferred embodiment the 
beneficial agent comprises a steroid that effectively 
suppresses estrus, can be used for producing a 
weight gain in an animal, especially heifers, and for 
synchorizing estrus. Beneficial steroids that can be 

w used for producing these results in animals com- 
prise dromostanolone, dromostanolone propionate, 
chlormadinone, chlormadinone acetate, 
dimethisterone, ethisterone, hydroxyprogesterone, 
norgestomet and other norsteroids such as 

75 norethindrone, norgesterone, norethylodrel, nor- 
gestrel, noregestrienone, and norgestoniel; melen- 
gestrol acetate, estradiol, 17a-acetoxy-1l/5-methyl- 
1 9-norpregn-4-ene-3,20-dione, 3(3-oxo-1 1 0,1 3/3- 
dialky 1-1 7/S-hydroxygon-4-en-1 7a-y l)-propionic 

20 acid-lactone, 3-(3-oxo-1 1/3 methyl- 17/8-hy droxyestr- 
4-en-17a-yl)-propionic acid lactone, 1 1 ,1 3/S-dialkyl- 
17 lower alkyl-17 lower alkyl-gon-4-en-3 one, 19- 
norpregn-4-ene-3,20-dione, and the like. 

In another presently preferred embodiment the 

25 beneficial agent present in the implant comprises a 
pharmacologically active polypeptide. Representa- 
tive polypeptides comprise oxytocin, vasopressin, 
adrenocorticotropic hormone, epidermal growth fac- 
tor, prolactin, luliberin, luteinizing hormone releas- 

30 ing factor, growth hormone, growth hormone re- 
leasing factor, insulin, somatostatin, glucagon, inter- 
feron, gastrin, tetragastrin, pentagastrin, 
urogestrone, secretin, calcitonin, enkephalins, en- 
dorphins, angiotensins, renin, bradykinin, 

35 bacitracins, polymyxins, colistins, tyrocidin, 
gramicidines, synthetic analogues, modifications 
and pharmaceutically-active fragments of polypep- 
tides, monoclonal antibodies, soluble vaccines, 
somatropin, somatotropin, cosyntropin, 

40 gonadotropins, chorionic gonadotropin, thyrotropin 
releasing hormone, thyroid stimulating hormone, 
pancreozymin, enkephalins, and the like. The drugs 
and their dosage unit amounts are known to the 
prior art in The Pharmacological Basis of Thera- 

45 peutics , by Gilman, Goodman, Rail and Murad, 7th 
Ed., (1985), published by MacMillan Publishing 
Co., NY; and in Pharmaceutical Sciences , Reming- 
ton, 17th Ed., (1985), published by Mack Publish- 
ing Co., Easton, PA. Generally, the implant will 

so comprise from 0.01% to 40 wt% of a beneficial 
agent. 

The phrase, "exit means 13," as used herein, 
comprises means and methods suitable for the 
metered release of the beneficial agent from com- 
55 partment 14 cf implantable system 10. The exit 
means 13 includes at least one passageway, 
through wall 12 for communicating with compart- 
ment 14. The expression, "at least one passage- 
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way," includes aperture, orifice, bore, or pore. Dos- 
age form implant 10 can be constructed with one 
exit means or more than one exit means in spaced 
apart relations on one or more than one surface of 
a dosage form. Exit means and equipment for 
forming exit means are disclosed in U.S. Pat. Nos. 
3,845,770; 3,916,899; 4,063,064 and 4,008,864. 
Passageways formed by leaching are disclosed in 
U.S. Pat. Nos. 4,200,098 and 4,285,987. 

Delivery implant 10 can be manufactured by 
standard manufacturing techniques. In one process 
wail 12 is injection molded or extruded into the 
desired shape. The wall section is filled in different 
procedures, such as first filling the compartment 
with the pharmaceutical^ acceptable beneficial 
agent composition, the interface layer 21 and the 
expandable composition 19, or the compartment is 
filled with the expandable driving member 19, the 
layered partition 21 next is added thereto in lay- 
ered arrangement, then the compartment is filled 
with the pharmaceutical^ acceptable beneficial 
agent composition. Optionally, the interface parti- 
tion 21 may be added first, followed by adding 
either the pharmaceutical^ acceptable formulation 
and the expandable push member on either side 
thereof. Then, the ends are sealed with an end cap. 
At least one passageway is drilled in the lead end 
of the manufactured assembly. Optionally, a pas- 
sageway is drilled, or preformed in the wall, or a 
passageway is sealed with a break-off tab that is 
broken open, or cut open, or the like, at the time of 
use to connect through the passageway the benefi- 
cial agent composition with the exterior of delivery 
implant 10. 

DISCLOSURE Of EXAMPLES OF THE INVENTION 

The following examples are merely illustrative 
of the present invention and they should not be 
construed as limiting the scope of the invention in 
any way, as these examples and other equivalents 
thereof will become more apparent to those skilled 
in the art in the light of the present disclosure, the 
drawings and the accompanying claims. 

EXAMPLE 1 

A composition for forming a wall is prepared 
from the following materials: 59.5% cellulose ace- 
tate butyrate, 25.5% polymethylmethacrylate and 
15% tributyl citrate is extruded as a tube of the 
following dimensions: a length of 2.48 cm, an out- 
side diameter of 0.341 cm, an inside diameter of 
0.290 cm, and a wall thickness of 10 mils (0.254 
mm). 

Next, a expandable push composition is pre- 
pared by blending 66.33% sodium carboxy vinyl 
polymer, 28.71% of sodium chloride, 3.96% of 



polyvinylpyrrolidone and 1% of magnesium 
stearate into a homogeneous blend. The blend is 
pressed into a tablet at a compression force of 5 
lbs. to produce a round tablet 0.190 inches (4.82 

5 mm) high, 0.1 10 inches (2.79 mm) in diameter, and 
weighing 47 mg. 

An interface layer is prepared from micro- 
crystalline wax by cutting layer comprising a height 
of 0.096 cm (0.038 inches) and a 0.290 cm (0.114 

ro inches) diameter. 

A pharmaceuticaily acceptable vehicle is pre- 
pared by blending 62.61% of sesame oil, 9.39% 
ethylene vinyl acetate copolymer comprising a 
40% acetyl content, and 28% of micronized nor- 

75 gestomet. 

An end cap for closing the tubular housing is 
prepared by pressing cellulose acetate butyrate 
into an end cap of 0.5 mil (0.02 mm) thick, and 
separately pressing the cellulose acetate butyrate 

20 into a lead cap 0.22 cm thick and weighing 3.6 mg 
each. 

Next, the dispenser is assembled by first in- 
serting the expandable push composition into one 
end of the tubular housing followed by inserting the 

25 end cap into the tubular housing to form the closed 
rear end. Then, the wax interface layer is inserted 
into the opened lead end, distant from the closed 
rear end, and the wax layer positioned in laminated 
arrangement with the expandable, push tablet. 

30 Then, the pharmaceuticaily acceptable vehicle 
comprising the norgestomet is charged through the 
opened lead end into the lumen to fill the lumen 
from the wax layer to the opened end: The opened 
lead end is sealed with the lead cap and an exit 

35 port 0.127 cm (50 mil) is drilled through the lead 
cap to produce the implantable dispenser. 

EXAMPLE 2 

40 The procedure of Example 1 is followed in this 
example to produce implant dispenser 10. In this 
example, the exterior surface of the dispenser is 
spray coated with a composition comprising 54 
wt% cellulose acetate butyrate, 36 wt% poly- 

45 methylmethacrylate and 10 wt% tributyl citrate. 
The exterior coat is 13.3 mils (0.52 mm) thick and 
after drying weighed 115 mg. A 50 mil (1.97 mm) 
exit port was drilled through the coated membrane 
and the wall of the implant dispenser. The implant 

50 delivers a beneficial agent for 180 days. 

EXAMPLE 3 

An implant dispenser is manufactured by fol- 
55 lowing the procedures of Examples 1 and 2. In this 
example, the wall of the dispenser comprises 56 
wt% cellulose acetate butyrate, 24 wt% polymethyl 
methacrylate, and 20 wt% tributyl citrate; the ex- 
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pandable push composition comprises 66.33 wt% 
sodium carboxyvinyl polymer, 28.71 wt% sodium 
chloride, 3.96 wt% polyvinyl pyrroiidone and 1 wt% 
magnesium stearate; the pharmaceutical ly accept- 
able formulation comprises 54 wt% sesame oil, 28 
wt% norgestomet and 18 wt% ethylene vinyl ace- 
tate copolymer comprising a 40% vinyl acetate 
content; and an interface layer position between 
the pharmaceutical ly acceptable formulation and 
the expandable layer comprising 100 wt% micro- 
crystalline wax. The implant comprises a length of 
2.54 cm, a wall thickness of 0.025 cm, an outside 
diameter of 0.318 cm and an inside diameter of 
0.267 cm. The expandable push layer weighed 
45.1 mg, and is made as a round tablet 0.470 cm 
in height and 0.274 cm in diameter. The phar- 
maceutical^ acceptable formulation weighed 114.4 
mg. The device comprises a 0.127 cm exit port. 

EXAMPLE 4 

The implant dispenser of Example 3 is made in 
this example, with ail procedures as set forth, ex- 
cept that in this example the pharmaceutical^ ac- 
ceptable formulation comprises 44.6 wt% sesame 
oil, 28 wt% norgestomet, 20.2 wt% ethylene vinyl 
acetate copolymer comprising 40% acetyl content, 
and 7.2 wt% isopropyl myristate. The pharmaceuti- 
cal^ acceptable formulation weighed 115.3 mg. 

EXAMPLE 5 

The implant dispenser of Example 3 is made in 
this example, with ail procedures as set forth, ex- 
cept that in this example the pharmaceutical^ ac- 
ceptable formulation comprises 60 wt% micro- 
crystalline wax, 28 wt% norgestomet, and 12 wt% 
microcrystaliine cellulose. The implant dispenser 
comprises a rear end seal comprising 100 wt% 
polycarbonate and a lead end seal comprising 100 
wt% polycarbonate with an exit port. The implant 
dispenser optionally sprayed coated with a mem- 
brane composition comprising 54 wt% cellulose 
acetate butyrate, 36 wt% polymethylmethacrylate 
and 10 wt% tributyl citrate. The interface layer 
positioned between the pharmaceutical^ accept- 
able formulation and the expandable push layer 
comprises 100 wt% wax. 

EXAMPLE 6 

An implant dispenser for delivering a beneficial 
agent to livestock is prepared according to this 
example. First, an expandable push composition 
shaped like a tablet is prepared according to the 
accompanying procedure. Using a 12 mesh screen, 
size 6.466 grams of sodium chloride for use in the 
granulation. Next, weigh out 13 kilograms of So- 



dium Carbomer®, a carboxyvinyl polymer, 5.627 
kilograms of the sodium chloride sized above and 
0.776 kilograms of Povidone®, USP, a polyvinyl- 
pyrrolidone, into a clean mixing vessel. Mix the 

5 three ingredients in a Hobart® mixer for four min- 
utes at speed setting one. Into a separate vessel, 
weigh the following ingredients: 7 liters of ethanol 
(95% USP) and 370 liters of purified water. The 
solution of ethanol/water is slowly added to the 

to powder mixture above, and mixed for 14 minutes 
on speed setting 2 to achieve an even consistency. 
This wet granulation is passed through a 1 mesh 
stainless steel screen using a conventional granula- 
tor machine. The granules are then spread to a 

75 depth of approximately 1/2 inch on paper lined 
oven trays and dried at 50 *C for 15 hours. The 
dried granules are then passed through a 12 mesh 
stainless screen. The resultant material weighs 
20,400 grams. Next, 206 grams of lubricant are 

20 passed through a 40 mesh screen and added to 
the dried granulation above and mixed for 2 min- 
utes at slow speed. Moisture content of the com- 
pleted granulation of 20,302 grams is 6.8%. Tab- 
lets of the above formulation are compressed on a 

25 laboratory scale Carved® press using 0.1 07" 
round, flat faced tooling. Approximately 45 mg of 
granulation is placed into the die cavity and com- 
pressed to produce tablets with heights of 0.185 
inch (average) and weights of 0.045 +/- .002 

30 grams. 

Next, a wall housing member is prepared ac- 
cording to the accompanying procedure. First, us- 
ing a Brabender 50 cc bowl mixer heated to 
150 # C, add 12 grams of poly methyl methacrylate, 

35 (PMMA), and mix at 40 RPM to fuse the material. 
Then, 5 grams of tributyl citrate is added to soften 
the polymethyl methacrylate (PMMA). While the 
PMMA is softening, lower the temperature to 
110*C. In another mixing vessel, add 5 grams of 

40 tributyl citrate to 28 grams of cellulose acetate 
butyrate, and mix using a spatula; then add this 
mixture to the mixture in the Brabender bowl. The 
temperature in the Brabender mixer is then raised 
to 180-190 "C to complete the melt of the cellulose 

45 acetate butyrate. The temperature is maintained for 
five minutes at the higher temperature, then over 
the course of 20 minutes, lower the temperature 
back to 1 1 0 • C. The material is then removed from 
the bowl and prepared for feeding to the extruder 

50 by chopping it into small pieces. Then feed the 
above material into a 3/4" Brabender extruder 
equipped with an extrusion die with the following 
dimensions: Die O.D.: 0.160"; Mandrel O.D.: 
0.140". Tubing is fabricated under the following 

55 extrusion conditions: Barrel Temperature setting: 
210*F; Die Temperature setting: 225 'F, Rod: 135- 
140*C; Pressure (PSI): 2000 PSI; Take-up speed: 
1.6 ft/min.; and, Screw RPM: 4. 
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The pharmaceutical^ acceptable vehicle/carrier 
is a mixture of ethylene vinyl acetate copolymer 
(40% vinyl acetate content) and sesame oil. Weigh 
out 6.0015 grams of copolymer 40 and add to 40 
ml of sesame oil in a 100 ml beaker. Cover the 
beaker with aluminum foil and place in a water bath 
which has been situated on a heat/stir plate. The 
water bath is maintained at 80 *C, and the stir 
mechanism turned on. A stir rod is added to the 
beaker to ensure adequate mixing of components. 
The mixture is heated and mixed under these con- 
ditions for approximately 6 to 7 hours. The mixture 
is then homogenized with a Poiytron® tissue ho- 
mogenizer (high shear mixer) for 3 minutes then 
allowed to cool to room temperature. 

A drug is added to the pharmaceuticaliy ac- 
ceptable vehicle/carrier by weighing 10.8 grams of 
previously prepared ethylene vinyl acetate 
copolymer gel into a tared 30 ml beaker. Add 4.2 
grams of Norgestomet (micronized drug) a little at 
a time to the gel, stirring with a spatula until all 
drug powder is homogeneously mixed in. The drug 
gel is allowed to set for approximately one hour 
prior to filling subassemblies. 

Then, the implant dispenser is assembled ac- 
cording to the accompanying disclosure. The tub- 
ing housing member as prepared above is cut to 1 
inch lengths with a razor blade. Tablets produced 
above are inserted in the bottom of the tubing such 
that the bottom of the tablet is flush with the 
bottom of the cut tube. Next, a wax interface is put 
in place in the following manner: Fill a syringe with 
melted wax and let wax set up for several minutes 
or until it is molten. Pump warm wax out of the 
syringe without a needle. The noodle of wax which 
results from this is just wide enough in diameter to 
fit neatly into tube from the top without getting wax 
on the insides of the tube. A length of the extruded 
noodle which weighs approximately 0.002 grams is 
cut using a razor blade. This piece of wax is then 
packed down on top of the osmotic tablet where it 
adheres to the walls of the tube thereby preventing 
material transfer between drug reservoir gel and 
osmotic expandable push engine. 

The end of the tube with housing the expand- 
able push engine is then "dip coated" in a solution 
of cellulose acetate butyrate in methylene chloride. 
The coating is allowed to dry overnight. A coating 
of approximately 0.005 inches (5 mils) is applied. 
This dip coating is done to ensure no leakage from 
the system and also to ensure good contact of 
coating material over entire system. 

The dried subassemblies are filled with the 
drug gel from above. A 2 cc syringe and an 18 
gauge needle with a flat end are used for filling. 
The drug gel is back filled into the syringe and de- 
aerated to release air bubbles. The needle is at- 
tached and systems are filled from the bottom 



(from the wax interface) up taking care that the 
needle end remains submerged in the gel so as to 
prevent air bubbles from forming in the tube. Fill 
weights are approximately 127 mg weight (with 

5 drug loading at 28% of that weight). Systems are 
allowed to set for 1 hour prior to capping. 

Dip Capping of the open end of the housing 
ensures a closed system prior to spray coating. A 
paste of cellulose acetate butyrate is prepared us- 

/o ing methylene chloride as the solvent. The open 
end of the subassembly is dipped in the paste to 
seal the top of the system. The housing is allowed 
to dry for at least for 24 hours prior to spray 
coating. 

75 Coating solution is prepared as follows: Mea- 

sure 3472 ml of methylene chloride into a mixing 
vessel and place in a hood equipped with a solu- 
tion mixer. Slowly add 59.5 grams of polymethyl 
methacrylate to the methylene chloride while mix- 

20 ing continuously. Continue mixing for 1 1/2 hours. 
Then, slowly add 89.25 grams of cellulose acetate 
butyrate, and 16.53 grams of tributyl citrate (plasti- 
cizer). Mix for approximately 1/2 hour. Next add 
305 ml methanol and mix for an additional 1 hour. 

25 The exterior coating is done using an 

Aeromatic® coater equipped with a Zenith pump, 
operating at a pump speed of 22 ml/minutes, with 
an atomizing air pressure of 1.8-2.4 bars, an inlet 
drying temperature of 39 *C, an outlet temperature 

30 of 19* C and a charge of 110 housings. An exit port 
is formed, by using a 50 mil (1.27. mm) drill bit, an 
orifice is drilled at the top of the system (the top of 
the system is the end with the drug fill) until the 
cap and spray coat are penetrated. The implants 

35 are now ready for use. 

DISCLOSURE OF USING THE INVENTION 

An embodiment of the invention pertains to a 
40 method for delivering a beneficial agent such as a 
drug to an animal. The method comprises implant- 
ing a delivery system, shaped, sized and adapted 
as an implant into an animal, such as into a muscle 
thereof. The method comprises the steps of: (A) 
45 admitting into an animal a delivery system com- 
prising: (1) a housing comprising an internal lumen, 
which lumen comprises: (2) a pharmaceuticaliy ac- 
ceptable drug formulation; (3) an expandable push 
composite; (4) an interface layer comprising a corn- 
so position substantially impermeable to the passage 
of fluid interposed between the pharmaceuticaliy 
acceptable drug formulation and the expandable 
composition; and (5) at least one orifice in the 
device communicating with the lumen; (B) imbibing 
55 fluid through the wall for causing the expandable 
means to expand and push against the beneficial 
agent formulation; and (C) delivering the beneficial 
agent formulation from the delivery implant by the 
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expandable means continuously expanding at a 
controlled rate thereby causing the beneficial agent 
formulation to be delivered in an effective amount 
through the orifice to the animal over a prolonged 
period of time. 

Claims 

1. An implant dispenser for delivering a beneficial 
agent to an animal, the implant dispenser com- 
prising a wall in at least a part comprising a 
composition permeable to the passage of fluid, 
which wall surrounds an internal lumen con- 
taining a pharmaceutical^ acceptable benefi- 
cial formulation; and an exit port in the wall 
that connects the exterior of the implant dis- 
penser with the lumen, characterised in that 
the beneficial formulation comprises:- 

(a) a beneficial agent; and 

(b) a pharmaceuticaily acceptable carrier for 
said agent comprising an oil carrier and a 
polar gellant to impart gel properties to the 
oil carrier. 

2. A dispenser as claimed in claim 1 charac- 
terised in that the pharmaceuticaily acceptable 
carrier comprises a nontoxic animal, fruit, ma- 
rine, mineral, plant, silicone, nut, sylvan or 
vegetable oil carrier for the beneficial agent; 
and an olefin, condensation or silicone polymer 
gellant that imparts gel properties to the oil 
carrier, and which implantable dispenser deliv- 
ers the beneficial formulation at a controlled 
rate over time. 

3. A dispenser as claimed in claim 1 or claim 2 
characterised in that said pharmaceuticaily ac- 
ceptable carrier includes a proportion of a co- 
solvent which co-acts with the oil carrier to 
provide for high loading of the beneficial agent. 

4. An implant dispenser as claimed in any pre- 
ceding claim characterised in that the oil car- 
rier comprises organic and inorganic oils such 
as animal, fruit, marine, mineral, nut, plant, 
sylvan and vegetable oils. 

5. A dispenser as claimed in any preceding claim 
wherein the oil carrier is present in the for- 
mulation in an amount of 35 to 90wt%. 

6. A dispenser as claimed in any one of claims 3 
to 5 characterised in that the cosolvent is se- 
lected from esters of saturated monocarboxylic 
acids, saturated dicarboxylic acids, and un- 
saturated aliphatic acid wherein the ester of 
the acid comprises an alkyl group of 1 to 20 
carbons or an aryl of 6 carbon atoms substi- 



tuted with an alkyl group of 1 to 6 carbons. 

7. A dispenser as claimed in any one of claims 3 
to 6 characterised in that the cosolvent is 

5 present in the formulation in an amount of up 

to 40wt%. 

8. A dispenser as claimed in any preceding claim 
characterised in that the polymer gellant is 

70 selected from olefin polymers, vinyl polymers, 

condensation polymers, addition polymers, cel- 
lulosic polymers, and organo-silicon polymers. 

9. A dispenser as claimed in any preceding claim 
75 wherein the polymer gellant is present in the 

formulation in an amount of 0,5 to 40 % 

10. A dispenser as claimed in any preceding claim 
wherein the beneficial agent is selected from 

20 dromostanolone, dromostanolone propionate, 
chlormadinone, chlormadinone acetate, 
dimethisterone, ethisterone, hydrox- 
yprogesterone, norgestomet and other nor- 
steroids such as norethindrone, norgesterone, 

25 northylodrel. norgestrel, noregestrienone, and 

norgestoniel; melengestrol acetate, estradiol, 
1 7a-acetoxy-1 1 0-methyl-1 9-norpregn-4-ene-3, 
20-dione, 3(3-oxo-110, 130-dialkl-170-hydrox- 
ygon -4-en-17a-yl)-propionic acid-lactone, 3-(3- 

30 oxo-110 methyl-170- hydroxyestr-4-en-l7a-yl)- 

propionic acid lactone, 11,130 -dialkyl-17 lower 
alkyl-17 lower alkyl-gon-4-en-3 one, 19- nor- 
pregn-4-ene-3,20-dione, oxytocin, vasopressin, 
adrenocorticotropic hormone, epidermal growth 

35 factor, prolactin, luliberin, luteinizing hormone 

releasing factor, growth hormone releasing fac- 
tor, insulin, somatostatin, glucagon, interferon, 
gastrin, tetragastrin, pentagastrin, urogestrone, 
secretin, calcitonin, enkephalins, endorphins, 

40 angiotensins, renin, bradykinin, bacitracins, 

polymyxins, colistins, tyrocidin, gramicidines, 
synthetic analogues, modifications and phar- 
maceutically-active fragments of polypeptides, 
monoclonal antibodies, soluble vaccines, 

45 somatropin, somatotropin, cosyntropin, 

gonadotropins, chorionic gonadotropin, 
thyrotropin releasing hormone, thyroid stimulat- 
ing hormone, pancreozymin and enkephalins. 

so Paten tansprtl che 

1. Implantat-Abgabevorrichtung zur Abgabe eines 
nUtzlichen Mittels an ein Tier, wobei die Im- 
plantat-Abgabevorrichtung eine Wandung urn- 
55 fafit, die in Wenigstens einem Teil eine Zube- 

reitung umfaBt, die durchlSssig ist fOr den 
Durchtritt von FlUssigkeit, wobei die Wandung 
einen inneren Hohlraum umgibt, der eine phar- 
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mazeutisch annehmbare Formulierung eines 
nutzlichen Mittels enthalt, und eine Austrittsoff- 
nung in der Wandung umfaBt, die die AuBen- 
umgebung der Implantat-Abgabevorrichtung 
mit dem Hohlraum verbindet, dadurch gekenn- 5 
zeichnet, daB die Formulierung des nutzlichen 
Mittels umfaBt: 

(a) ein ntitzliches Mittel; und 

(b) einen pharmazeutisch annehmbaren 
Trager fur das Mittel, der einen olformigen io 
Trager und ein Polymer-Geliermittel umfaBt, 

urn dem olformigen Trager Geleigenschaf- 
ten zu verleihen. 

2. Abgabevorrichtung nach Anspruch 1, dadurch 75 
gekennzeichnet, daB der pharmazeutisch an- 
nehmbare Trager einen nicht-toxischen 6l-Tra- 

ger aus Tierol, Fruchtol, Ol marinen Ur- 
sprungs, Mineralol, Pflanzenol, Siliconol, NuB- 
61, Waldpflanzen-OI Oder vegetabilem 6l und 20 
ein Olefin, ein Kondensations-Polymer Oder ein 
Silicon-Polymer als Geliermittel umfaBt, das 
dem olformigen Trager Geleigenschaften ver- 
leiht, und wobei die implantierbare Abgabevor- 
richtung die nutzliche Formulierung in geregel- 25 
ter Geschwindigkeit Ober die Zeit abgibt. 

3. Abgabevorrichtung nach Anspruch 1 oder An- 
spruch 2, dadurch gekennzeichnet, daB der 
pharmazeutisch annehmbare Trager einen 30 
Mengenanteil eine Co-L6sungsmittels ein- 
schlieBt, das gemeinsam mit dem olformigen 
Trager in der Weise wirkt, daB es fur eine 
hohe Beladung mit dem nutzlichen Mittel 
sorgt. 35 

4. Implantat-Abgabevorrichtung nach einem der 
vorangehenden AnsprUche, dadurch gekenn- 
zeichnet, daB der olformige Trager organische 

und anorganische Ole wie beispielsweise Tier- aq 
ole, Fruchtole, Ole marinen Ursprungs, Mine- 
raid le, NuBole, pflanzliche Ole, Waldpflanzen- 
Ole und vegetabile Ole umfaBt. 

5. Abgabevorrichtung nach einem der vorange- 45 
henden Anspruche, worin der olformige Trager 

in der Formulierung in einer Menge von 35 bis 
90 Gew.-% zugegen ist. 

6. Abgabevorrichtung nach einem der AnsprUche so 
3 bis 5, dadurch gekennzeichnet, daB das Co- 
Losungsmittel gewahlt ist aus Estern gesattig- 

ter Monocarbonsauren, gesattigter Dicarbon- 
sauren und ungesattigter aliphatischer Sauren, 
wobei der Ester der Saure eine Alkylgruppe 55 
mit 1 bis 20 Kohlenstoffatomen Oder eine Aryl- 
gruppe mit 6 Kohlenstoffatomen umfaBt, die 
mit einer Alkylgruppe mit 1 bis 6 Kohlenstoff- 



atomen substituiert ist. 

7. Abgabevorrichtung nach einem der Anspruche 
3 bis 6, dadurch gekennzeichnet, daB das Co- 
Losungsmittel in der Formulierung in einer 
Menge bis zu 40 Gew.-% zugegen ist. 

a Abgabevorrichtung nach einem der vorange- 
henden Anspruche, dadurch gekennzeichnet, 
daB das Polymer-Geliermittel gewahlt ist aus 
Olefin-Polymeren, Vinyl-Polymeren, Kondensa- 
tions-Polymeren, Additions-Polymeren, Cellulo- 
se-Polymeren und Organo-Silicium-Polymeren. 

9. Abgabevorrichtung nach einem der vorange- 
henden AnsprQche, worin das Polymer-Gelier- 
mittel der Formulierung in einer Menge von 0,5 
bis 40 Gew.-% zugegen ist. 

10. Abgabevorrichtung nach einem der vorange- 
henden AnsprUche, worin das nutzliche Mittel 
gewShlt ist aus Dromostanolon, Dromostano- 
lon-propionat, Chlormadinon, Chlormadinon- 
acetat, Dimethisteron, Ethisteron, Hydroxypro- 
gesteron, Norgestomet und anderen Norsteroi- 
de wie Norethindron, Norgesteron, Northylo- 
drel, Norgestrel, Noregestrienon und Norgesto- 
niel; Melengestrol-acetat, Estradiol, 17a-Ace- 
toxy-1 1 0-methyl-1 9-norpregn-4-en-3,20-dion, 
3-(3-Oxo-1 1 jS, 1 3B-dialkyM 7/3-hydroxygon-4- 
en-1 7a-yl-)propionsaurelacton, 3-(3-Oxo-1 1 0- 
methyM 7/3-hydroxyestr-4-en-1 7a-yl- 
)propionsaurelacton, 1 1 ,130-Dialkyl-1 7-niede- 
ralkyl-1 7-niederalkylgon-4-en-3-on, 1 9-nor- 
pregn-4-en-3,20-dion, Oxytocin, Vasopressin, 
Adrenocorticotrophes Hormon, Epidermaler 
Wachstumsfaktor (epidermal growth factor), 
Prolactin, Luliberin, Luteinisierendes Hormon 
freisetzender Faktor, Wachstumshormon frei- 
setzender Faktor, Insulin, Somatostatin, Gluca- 
gon, Interferon, Gastrin, Tetragastrin, Pentaga- 
strin, Urogestron, Secretin, Calcitonin, Enke- 
phaline, Endorphine, Angiotensine, Renin, Bra- 
dykinin, Bacitracine, Polymyxine, Colistine, Ty- 
rocidin, Gramicidine, synthetische Analoge, 
Modifikationen und pharmazeutisch aktive 
Fragmente von Polypeptiden, monoklonale An- 
tikorper, losliche Vaccine, Somatropin, Soma- 
totropin, Cosyntropin, Gonadotropine, Chorio- 
nes Gonadotropin, Thyrotropin freisetzendes 
Hormon, die SchilddrUse stimulierendes Hor- 
mon, Pancreozymin und Enkephaline. 

Revendicatlons 

1. Distributeur implant pour libeVer chez un ani- 
mal un agent b£n6fique, le distributeur implant 
comprenant une paroi, comprenant en au 
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moins une partie, une composition permeable 
a un fluids, laquelle paroi entoure une lumiere 
interne contenant une formulation benefique 
pharmaceutiquement acceptable; et un orifice 
de sortie dans la paroi qui relie I'exterieur du 
distributeur implant et la lumiere, caracteVise* 
en ce que la formulation benefique comprend: 

(a) un agent benefique; et 

(b) un support pharmaceutiquement accep- 
table pour ledit agent comprenant une huile 
support et un polymere gelifiant pour confe- 
rer les propri£t£s d'un gel a I'huile support. 

2. Distributeur tel que revendique dans la reven- 
dication 1, caracterise" en ce que le support 
pharmaceutiquement acceptable comprend 
une huile support non toxique, animaie, de 
fruit, marine, minerale, vegetale, de silicone, de 
noix, sylvestre ou de Idgume, pour I'agent be- 
nefique; et un polymere oiefinique, de conden- 
sation ou de silicone, gelifiant, qui confere les 
propri£t£s d'un gel a I'huile support, et lequel 
distributeur implantable libere la formulation 
benefique a une vitesse controiee au cours du 
temps. 

3. Distributeur tel que revendique* dans la reven- 
dication 1 ou la revendication 2, caracterise* en 
ce que ledit support pharmaceutiquement ac- 
ceptable comporte une proportion d'un co-sol- 
vant qui co-agit avec I'huile support pour pro- 
curer une charge elev6e en agent benefique. 

4. Distributeur implant tel que revendique* dans 
une revendication precedente quelconque, ca- 
racteVise* en ce que I'huile support comprend 
des huiles organiques et inorganiques telles 
que des huiles animales, de fruits, marines, 
minerales, de noix, de plantes, sylvestres et de 
legumes. 

5. Distributeur tel que revendique* dans une re- 
vendication precedente quelconque, dans le- 
quel I'huile support est presente dans la formu- 
lation en une quantite de 35 a 90% en poids. 

6. Distributeur tel que revendique dans I'une 
quelconque des revendications 3 a 5, caracte- 
rise* en ce que le co-solvant est choisi parmi 
les esters d'acides monocarboxyliques satur£s, 
d'acides dicarboxyliques saturds, et d'acide 
aliphatique insature* dans lesquels Tester de 
Tacide comprend un groupe alkyle de 1 a 20 
atomes de carbone ou un groupe aryle de 6 
atomes de carbone substitue* avec un groupe 
alkyle de 1 a 6 atomes de carbone. 



7. Distributeur tel que revendique dans Tune 
quelconque des revendications 3 a 6, caracte- 
rise en ce que le co-solvant est present dans 
ia formulation en une quantite allant jusqu'a 

5 40% en poids. 

8, Distributeur tel que revendique* dans une re- 
vendication precedente quelconque, caracteri- 
se en ce que le polymere gelifiant est choisi 

10 parmi des polymeres de condensation olefini- 

ques, des polymeres vinyliques, des polyme- 
res d'addition, des polymeres cellulosiques, 
des polymeres d'organo-silicones. 

15 9. Distributeur tel que revendique dans une re- 
vendication precedente quelconque, dans le- 
quel le polymere gelifiant est present dans la 
formulation en une quantite de 0,5 a 40%. 

20 10. Distributeur tel que revendique dans une re- 
vendication precedente quelconque, dans le- 
quel I'agent benefique est choisi parmi la dro- 
mostanolone, le propionate de dromostanolo- 
ne, la chlormadinone, I'acetate de chlormadi- 

25 none, la dimethisterone, rethisterone, I'hy- 

droxyprogesterone, le norgestomet et autres 
norsteroYdes tels que la norethindrone, la nor- 
gesterone, le northylodrel, le norgestrel, la no- 
regestrienone, et le norgestoniel; I'acetate de 

30 meiengestrol, I'estradiol, la 17o-acetoxy-1 1/9- 

methyl-1 9-norpregn-4-ene-3,20-dione, la 3(3- 
oxo-1 1 0, 13/S-dialkyl-17/3-hydroxygon-4-en- 
17a-yl)-acide propionique lactone, la 3-(3-oxo- 
1 1 0 methyl-1 70-hydroxyestr-4-en-1 7a-yl)-acide 

35 propionique lactone, la 11,13j8-dialkyl-17 alkyle 

inferieur-17 alkyle inferieur-gon-4-en-3 one, la 
19- norpregn-4-ene-3,20-dione, I'oxytocine, la 
vasopressine, I'hormone adrenocorticotrop, le 
facteur de croissance epidermique, la prolacti- 

40 ne, la luliberine, le facteur de liberation de 

I'hormone de luteinisation, le facteur de libera- 
tion de I'hormone de croissance, Pinsuline, la 
somatostatine, le glucagon, ['interferon, la gas- 
trine, la tetragastrine, la pentagastrine, I'uro- 

45 gestrone, la secretins, la calcitonine, les ence- 

phalines, les endorphines, les angiotensines, la 
renine, la bradykinine, les bacitracines, les po- 
lymyxines, les colistines, la tyrocidine, les gra- 
micidines, les analogues synthetiques, les mo- 

so difications et les fragments de polypeptides, 
pharmaceutiquement actifs, les anticorps 
monoclonaux, les vaccins solubles, la somatro- 
pine, la somatotropine, la cosyntropine, les go- 
nadotropines, la gonadotropine chorionique, 

55 I'hormone de liberation de la thyrotropine, 

I'hormone de stimulation de la thyroTde, la 
pancreozymine et les encephalines. 
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